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CHAPTER I  
INTRODUCTION 
A. Background 
Indonesia is a tropical country that is geographically located on 6N-
11S and 95E-141E makes Indonesia have two seasons, the dry season 
and the rainy season. The rainy season in Indonesia is generally occured 
from October to March. The rainy season is a season with the characteristics 
of rising rainfall in a region than usual in a fixed period of time. Rain is a 
blessing to living beings as revealed in the Scripture of God on more than 




Translations: And do not make mischief in the earth after 
reformation and call on Him with fear and hope. Surely the Mercy of Allah 
is near to the Muhsinin. 
However, if humans cannot manage rain and nature well, rain can 
cause disasters, for example floods. Flood is an event of inundation on land 
that is usually dry due to rainfall that cannot manage properly. 
Flooding is a serious problem that often occured during the rainy 
season in Indonesia, as well as often occur on the campus-2 of 
Muhammadiyah University of Surakarta located campus yard, especially 
when there is long time heavy rain. In order to reduce the impact of flooding 
in the Campus 2 Muhammadiyah University of Surakarta, it has been 
already built a lake as a retention basin for reducing the flood problems 




B. Problem Formulation 
1. The effectiveness of the retention basin of Campus 2 Muhammadiyah 
University of Surakarta in reducing the impact of flood quantitatively is 
unknown. 
2. An analysis of the adequacy of the retention basin volume of Campus 2 
Muhammadiyah University of Surakarta has never been carried out to 
accommodate runoff due to long heavy rains on campus 2 of the 
University of Muhamadiyah Surakarta. 
C. Research Purpose 
1. To know the effectiveness of retention basin Campus 2 Muhammadiyah 
University of Surakarta to accomodate flood discharge. 
2. To know retention basin capability to accomodate rainfall runoff 25-
year return period (4% probability occurance). 
D. Problem Limitation 
1. Water flow only on Campus 2 Muhammadiyah University of Surakarta. 
2. Retention basin depth is considered equal. 
3. Retention basin cliffs or edge slope is considered equal. 
4. Rainfall data uses rain data from hydrological post belongs to Balai 
Besar Wilayah Sungai Bengawan Solo. 
5. Heavy rainfall analyzed is the 25-year return period (4% probability 
occurance). 
E. Research Benefit 
The benefit of this final project is: 
1. To Instation 
Provide information to Muhammadiyah University of Surakarta about 
effectivity of retention basin and the capability to accomodate runoff 
flow due to long period heavy rainfall and proposed actions if the 
retention basin is not enough. 
2. To Researher 





F. Similar Research 
Research about “Effectivity Analysis on Retention Basin in Campus Two 
Muhammadiyah University of Surakarta for Reducing The Flood 
Discharge” never carried out. However, similar studies have been carried 
out, namely: 













This study requires 
some data such as 
rainfall data, land use 
data, and countor 
maps. That data are 
used to calculate 
hydrological analysis 
and hydraulic 
analysis to get the 
capacity of retention 
basin and drainage 
channels. The result 
is retention basin 







Planning as an 










In this research, 
hydrological analysis 
is conducted to 
obtain the design 
flood discharge. 
Then the hydraulics 
analysis is conducted 
to determine the 
condition of the 
existing flood in 50 
years return period, 
to know the impact of 
flooding using HEC-
RAS 5.0.3. Next is 
planning a side weir 
in the inlet and a 
sluice gate in the 




condition after flood 
control with retention 
flood planning, there 
is a reduction of the 
discharge in 50 years 
return period, from 
590.098 m3/s, 
becomes 550 m3/s, 
means it was reduced 
about 7%. The 
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retention basin retard 
stability analysis 
using the Bishop 
method, based on the 
stability analysis, 
was obtained by 
using a trial and error 
from several points 
along the safety slip 
surface. 
2016 
Analysis of Flood 
Inundation in the 














within the area for 
the existing situation 
and for a scenario of 
flood control using a 
pump system and an 
increase in open 
space. The flood 
routing within the 
retention basin was 
done using HEC-
HMS software, while 
visualization of flood 
inundation was 








as Flood Control 






From the calculation 
of flood discharge 
plan using Rational 
Method obtained 
flood discharge plan 
that is equal to 
20.482 m3/s. Areas of 
study is divided into 
9 sub-catchment 
which in total was 
108.313ha. From the 
analysis using EPA 
SWMM 5.0 obtained 
capacity retention 
basin is 18.000 m3. 
while the total 
volume of the 
incoming flood 
retention basin in the 
amount of 272082.89 
m3 thus the 
effectiveness of 
retention basin to 
control floods in the 
amount of 7.35% 
with a return period 






Planning as a 
Flood Control 
Effort (Case 




The objectives of the 
research are to know 
the water volume that 
inflows into and 
outflows from 
retention basin 
through the water 
gate and to know the 
duration of time 
which is needed by 
the retention basin so 
it can accommodate 














W. A., Sri 
Sangkawati 
and Sugiyanto 
Retention basin and 
pumping station 
drainage system are 
designed using 10 
year return period 
flood discharge. 
From the result of 10 
year recurrence 
interval rainfall data 
processing by using 
Nakayasu method, 
thus can be obtained 
Qdesign = 63.983 m3/s, 




drainage channel and 
designed drainage 
channel, it’s obtained 
that drainage channel 
in M.H. Thamrin 
Street and Gajah 
Mada Street need to 
be replaced, because 
they can’t intercept 
and retain flood 
discharge. By using 
flood routing method 




Q, it can be obtained 
the area of retention 
basin  is 68000m3 
with  8 pumps in total 
with 5m3/s and 
















The retention basin is 
simulated to reduce 
debit of surface run 
off, and at the end it 
will reduce planned 
channel dimension, 
also the lands for 
drainage channel can 
be reduced. 
Retention basin are 
planned about six 
retention basin then 
simulated by 
reducing the surface 
run-off water 
approximately 20%, 
but the retention 
basin size needed is 
too big between 28.7-
5000ha, that’s why 
the retention basin 
size must be suited 
with the size of the 
land. 
 
 
 
 
 
